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Mants f i r s t  t r i p  i n t o  space was made Possible  a s  a r e s u l t  of the  implementation of a 
brood program of development of spacc technology i n  the Soviet  Union. It was 
preceded by outstanding space experiments--the launching of the  f i r s t  a r t i f i c i a l  
e a r t h  s a t e l l i t e s ,  the first automatic in te rp lane ta ry  s t a t i o n s ,  and spacc vehicles  
with animals on board. A major r o l e  i n  the  development and r e a l i z a t i o n  of t h i s  
program and i n  the  implementation of the  l a t t e r  s t ages  of the  conquest of space 
was played by Academicians S.P. Korolev and M.V. Keldysh and t h e i r  companions 
i n  arms, under whose leadership  work co l l ec t ives  of s c i e n t i s t s ,  des igners ,  workers, 
and technicians.  

The decade of the  e ra  of mannee Spa- f l i g h t s  i s  crammed f u l l  of outstanding 
events i n  the research and conquest of the  universe.  These have been years of t h e  
rapid development of automatic means of space research,  the  launching of various 
types of a r t i f i c a l  e a r t h  s a t e l l i e s  arid automatic s t a t i o n s  designed t o  probe ou te r  
space, circumlunar f l i g h t ,  landing on the moon's su r face ,  and the  c rea t ion  of 
a r t i f i c i a l  moon s a t e l l i t e s .  During these  years autoinatio in te rp lane ta ry  s t a t i o n s  
have made voyages t o  Verus and Mars end have carr ied out the  f i r s t  research of outer  
apace. Most valuhble information has been obtained on the  parameters of the 

-- atmosphere of the  "morning s t a r . "  For the  f i r s t  time a device created by man was 
landed on ' the  surface  of t h i s  mysterious planet .  and information on the temperature 
a t  the place of landing was transmitted t o  ea r th .  Manned space f l i g h t s  have become 
increasingly complicated, and improved skacecraf t  have been created.  This decade 
has seen group f l i g h t s  of two o r  th ree  spacecra f t ,  the implementation of automatic 
and manual docking i n  space, and the  c rea t ion  of the  f i r s t  fxperimental  o r b i t a l  s t a t i o n  
witn a crew of four  men. The f i r s t  space walk by ccsnsr.zvt: P.., .Leonov was an 
important milestone. The landing of American a s t r , . , n ~ . . ~ .  rrr. :.he moon's surface  
was a major event.  

The lengthy 18-day f l i g h t  by A. Nikolayev and V. S e v a s t y a n ~ .  :n Sopuz- J arovided 
important da ta  on the processes of man's adaptat ion t o  the cor,ditions of weightlessness 
and the subsequent readaptat ion t o  e a r t h  conditions.  

Oreat s ignif icance i s  at tached t o  the c rea t ion  of the  Luna-16 automatic s t a t i o n ,  
which furnished e a r t h  with samples of lunar  s o i l ,  and the  se l f -probel led Lunokhod-1 
veh ic le ,  which i s  orprying out  raroaroh and movlw about tho l u n a r  rurfaco under 

-0ontrO1 from ear th ,  

The f i r s t  decade of the space age has seen many s c i e n t i f i c  d iscover ies  which have 
s u b s t a n t i a l l y  broadened our idea of space and of the  moon and p lane t s  of the s p l a r  
system. From experiments which one might c a l l  reconnaissance experiments, s c i e n t i s t s  
have swithced t o  systematic research of wtsr space using space rocket technology. 

I n  the i n i  a1 period of the  conquest of near-ear th  spaoe the  e f f o r t s  of s p e c i a l i s t s  
were aimed i t  obtaining primary i n f o r m ~ t i o n  on heavenly bodies and the  development 
o r  various technical  means f o r  f l igh t s  t o  our na tu ra l  s a t e l l i t e  and t o  ou te r  space. 

LOOKING INTO TIE FUTUKE 

B. Petrov 
Academician, USSR Academy of Sciences 

thxt I Tho i i r ~ t  rproo flichb by aomnlrb Yurly Orlrrin w i l l  wnaln fortvw r 
rupFrmr huMh tart, the  remrrkablr rahirvemant of l o v i e t  eoiance and teohnology 
praprred by the who16 oourrs of our oountryts  i n d u s t r i a l  and c u l t u r a l  building, 

%is t rans la t ion  was adapted from the Foreign Broadcast . 
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Havlng a.,umulatad tne nezassary experience and created powerful equipment, the  
leading space ptjwers a re  golng t h e i r  own ways i n  f u r t h e r  reeearch. 

In  h.1.s speech a t  the  meeting devoted t o  the recept ion f o r  the heroic  crews of 
Soyuz-6, Soyuz-7, and Soyuz-d CPSU Central  Committee General Secretary  L.I. Brezhnev 
sa id :  "Our country possesses a broad space prcgram spread over many years.  
We a r e  going our own way and a r e  proceeding i n  a cons i s t en t  and purposeful 
manner.. . . 
"0ur path  of the explorat ion of space i s  a path  of the  s o l u t i o n  of fundamental 
tasks  and basic  problems of sc ience and technology,.. . 
 he Soviet Union sees  space research a s  the g rea t  t a s k  of the  cogni t ion and 
p r a c t i c a l  a s s imi la t ion  of the  fo rces  and laws of  nature  i n  the  i n t e r e s t s  of the man 
of labor  and i n  t h e  i n t e r e s t s  of peace on ear th ."  

What a r e  the  main f e a t u r e s  of the  next  s t ~ g e  of the  development of cosmonautios and 
the  conquest of space? The twin t a sks  of near-ear th  space research a r e  s t i l l  f u r t h e r  
s tudy of the  e a r t h ' s  upper atmosphere and magnetosphere, the  sun-earth r e l a t i o n s h i p ,  
cosmic rays ,  ex t ra -ga lac t i c  sources of r a d i a t i o n ,  and o the r  problems of i n t e r e s t  
t o  modern science.  

The p r a c t i c a l  a spec t s  of the use of rpace technology w i l l  p lay an ever  inc reas ing  
ro le .  Space communications and t e l e v i s i o n  w i l l  begin t o  develop a t  rapid  ra tes .  
Thanks t o  the system of t e l e v i s i o n  broadcasting v i a a r t i f i c i a l  e a r t h  s a t e l l i t e s ,  and, 
i n  the near  f u t u r e ,  t o  the  d i r a o t  transmission of f e l e v i s i o n  programs from space 
t o d o m e 8 t i o ~ n t e n n a s ~  oppor tun i t i e s  w i X l  a r i s e  fo r . the ' ,b roader  propagation of s c i e n t i f i c ,  
medical and s a n i t a r y ,  and a g r i c u l t u r ~ ;  knowledge. Space t e l e v i s i o n  w i l l  become 
access ib le  t o  the  population of even ;he most remote corners  of our planet  and w i l l  
p lay an important' r o l e  i n  the d e ~ * e i o ~ m e n t  of education, r a i 8 i n g q u a l i f i c a t i o n s ,  and 
r a i s i n g  the  c u l t u r e  of peoples of dVqre lop ing  countr ies .  

With time, a worldwide system of.  !;pace meteorology w i l l  a l s o  come i n t o  being with 
e f f i c i e n t  means of processing information and the  extansive use of ccmputer 
technology. Such a system will. enable inc reas ing ly  accurate  short-range and long-range 
weather f o r e c a s t s  t o  be nude f o r  evely  region and.@ se rv ice  t o  be created f o r  the  
speedy n o t i f i c a t i o n  of cyclones, hurl Lcanes, typhoons, t i d a l  waves, and other  
formidable na tu ra l  phenomena. I n  th. more d i s t a n t  f u t u r e  at; l e a s t  the p a r t i a l  control  
of the  weather w i l l  undoubtedly be r e a l i s t i c ,  

Important p r a c t i c a l  r e s u l t s  w i l l  be provided by w v i g a t i o n a l  s a t e l l i t e s  of the e a r t h ,  
whioh dl1 r n r b l r  ooord iwt ra  t o  br d n t r m i n r d  nnd oourrra. ' to br a ~ t  mPr@ raourrttly 
by rw rhd rrir trrnrpo~b, It orn bo ruggorod Chab tho rohiovtwnbr of oormonrutlar 
i n  genrra l  w i l l  rxwt r oonr id r r rb l r  i n f l u r n o r  on tho brvrlovnunt of t r r n r p o r t ,  Air- 
apace a i r o r a f t  8 4  t ranspor t  rookr t r  w i l l  rrduor the  d i r t r n o r a  brtwrrn oontinontr t o  
a minimum. 

I n  the s tudy of space, the moon, arid o the r  heavenly bodies of the  s o l a r  system a 
leading r o l e  i n  our country now be lmgs  t o  automatio maohlnes, I n  space,  a s  
probably i n  no other  sphere of hum.6 a c t i v i t y ,  they a r e  blazing the t r a i l .  f o r  people. 
Autom~t ic  mochlnrcs, whore p o t e n t i a l  is i n c r e a s i r  ; every year ,  a r e  the  t r u e  scouts  
of the  universe. I n  the noxt few p a r r  they w i l i  Mmain v i r t u a l l y  the  only 
instrument f o r  tho dAmot s tudy  of d i r t a n t  spaor and the p l u u t r .  The roonomio 
aspect i s  a l s o  of oon8iderablr importmoo horn: A u t o u t i o  n o h i n o s  a n  many timer 
less rxpensive thn auywd onor. 



A worthy place Is accorded manned f l i g h t s  i n  t h e  Soviet  space program. The 
i n t e l l e c t u a l ,  c r e a t i v e  a c t i v i t y  of a person who i s  on board a . s p a c e s h i p  o r  o r b i t a  
s t a t i o n  and who is  armed v i t h  data-measuring and automatic computer equipment 
enables  an experlment t o  be s e t  up more f u l l y  and i n  g r e a t e r  depth  and more 
s c i e n t i f i c  information t o  be obtained.  The cosmonaut w i l l  no t  only d i scove r  
phenomena of na ture  which i n t e r e s t  us,  f o r  example, t he  "eye of a typhoonn o r  t h e  
CenteF of a f o r e s t  f i r e ,  but  he  w i l l  a l s o  d i r e c t  ins t ruments  toward them. fo l low 
t h e  development of t he  phenomena under observat ion ,  and adopt t h e  necesswy  decis ions .  

A t  t h e  present  s t a g e  of t h e  Soviet  space program c i r c u m t e r r e s t r i a l  space,  where suck 
f l i g h t s  a r e  p a r t i c u l a r l y  e f f e c t i v e ,  s e rves  a s  t h e  main arena f o r  manned f l i g h t s .  

The past  decade of t h e  space age was t h e  epoch of man's breakthrough i n t o  space,  of - 
h i s  walking i n  open space, and of t h e  landing of t he  first exped i t ions  on tho s u r f a c e  
of t h e  moon. The second decade could be c a l l e d  t h e  epoch of o r b i t a l  s t a t i o n s  and of 
man's planned research  work under t h e  condi t ions  of spaoe l a b o r a t o r i e s ,  a  decade of 
t he  broad use  of automatic s t a t i o n s .  Space technology w i l l  move a long  a road of t h e  
c o n s i s t e n t  c r e a t i o n  a t  f i rs t  of simple and l a t e r  of i nc reas ing ly  comQlex and large- 
s c a l e  o r b i t a l  s t a t i o n s  adapted f o r  research  and s c i e n t i f i c  and t e c h n i c a l  expe r inun t s  
Obviously, q u i t e  u n i v e r s a l  r e sea rch  l a b o r a t o r i e s  and s p e c i a l i z e d  s t a t i o n s  w i l l  wake 
t h e i r  appearance, such a s  a s t r o p h y s i c a l  and radioas t ronomical  extra-atmospheric 
o r b i t a l  obse rva to r i e s ,  they  can be f u l l y  automatic o r  v i s i t e d  p e r i o d i c a l l y  by 
personnel. 

A most important d i r e c t i o n  i n  t h e  development of space t e c h n ~ l o g y  i n  the  next  decade 
w i l l  doub t l e s s ly  be t h e  f u r t h e r  improvement of automatic s cou t s  of t he  universe .  I n  
t h e  long t e r n  t h e r e  w i l l  be t h e  c r e a t i o n  of a system of lunokhods and space rocke t s  
designed f o r  d e l i v e r i n g  samples of rock and t h e  r e s u l t s  of o the r  research  from t h e  

' -  l u n a r  su r face  back t o  ea r th .  Such appara tuses  a r e  t o  f i n d  t h e  launching place of 
t%e rocket ,  approach t h e  rocket ,  and load samples of rock arid o t h e r  experimental  
m a t e r i a l  i n  a con ta ine r  which can be :? turned t o  e a r t h .  

Autonomous systems f o r  r a d i o  navigat ion  and f o r  p l o t t i n g  a course w i l l  enable  t h e  
lunokhods t o  be d r i v e n  g r e a t  d i s t a n c e s  wi th  h igh accuracv. They need t o  be  suppl ied  
wi th  medim-wave and long-wave r a d i o  t r a n s m i t t e r s  bh:,.ti .:L31 enable oommunications t o  
be maintained over d i s t a n c e s  cons iderably  i n  
v i s i b i l i t y .  I n  t h e  f u t u r e ,  i n  va r ious  r eg ions  of the t r a n s m i t t e r s  w i l l  
be loca t ed  which w i l l  e a se  lunap nav iga t ion  and 

One can,  f o r  example, imagine the  fo l lowing p i c tu re .  A pruci . . .~venie.:t  i s  
t r ansmi t t ed  t o  t h e  lunokhod, and t h e  course and d e s t  i n a t  i on  poi r~i  s a r e  irddicated. 
On t h e  b a s i s  of t hese  d a t a  t h e  onboard navigat ion  and c o n t r o l  means in su re  the  
independent a r r i v a l  of  the  machine a t  a  s e t p o i n t  R e c e i v i w  informat ion  about the 
n a t u r e  o f  the  l o c a l i t y  and obs t ac l e s  encountered frbm s p e c i a l  r a d a r  o r  s c ~ x d i n g  
appara tus  and ob ta in ing  d a t a  about t h e  pos i t i on  of t h e  appara tus  from'the dead- 
reckoning ins t ruments  end t h e  i n s t m n e n t s  f o r  de termining f i x e s ,  t he  onboard computer 
and c o n t r o l  machinery OalculateS l o c a l  changes i n  t h e  course  and g i v e s  t h e  a p p r o p r i a t e  
commands t o  t h e  system which c o n t r o l s  movement. Thus t h e  lunokhod l e a r n s  f o r  itself 
how t o  avoid obs t ac l e s  and insurmountable s lopes  without be ine  thrown o f f  t h e  g e n e r a l l y  
ou t l ined  course. It w i l l  be a t r u l y  cybe rne t i c  apparatus.  



Such al.itonurnous lunokhr~ds a r e  p a r t i c u l a r l y  necssshrjr f o r  , : w r n ~ y s  nvIe:* t h e  su r face  
of t he  r eve r se ,  i n v i s i b l e  s i d e  of t h e  moon, when d!.rect ;#adla commun-icetims wi th  the 
e a r t h  a r e  p r a c t i c a l l y  impossible.  To t ransmit  information from on board a machine 
loca ted  cn t h e  su r face  of t h e  r eve r se  s i d e  of t h e  n a t u r a l  s a t e l l i t e  and f o r  t h e  
pe r iod ic  d i spa tch  of commands and new assignments t o  t h e  lunokhod, a r t i f i c i a l  moon 
s a t e l l i t e s  can be used. I n  c e r t a i n  in s t ances  the  lunoWlod w i l l  be a b l e  t o  r e t u r n  t o  
t h e  v i s i b l e  s i d e  of t he  moon. Af t e r  t h i s ,  it w i l l  have the  oppor tuni ty  t o  conduct 
d i r e c t  t ransmiss ions  of accumulated s c i e n t i f i c  information t o  t h e  ea r th .  

One ef t h e  mest important aohlevementm of thr  20th centuly-- the  c r e a t i o n  of p o w e r f ~ i  
coherent  s o i ~ r c o s  of l u h t  ( lasex*#)--open& broad prorpeots  FOP aosmon&\raios too.  The i r  
s i g n i f i c a n c e  f o r  space communications and f o r  t h e  t ransmiss ion  of scientif!.c informat ion  
i s  difficult t o  overest imate.  Lasers  can be used f o r   communication^ between spaco 
appara tuses .  o r b i t a l  s t a t i o n s ,  and s c i e n t i f i c  l a b o r a t o r i e s  l oca t ed  on t h e  moon and on 
the  p l ane t s .  Laser beams can be used f o r  t h e  t r ansmiss ion  of s c i e n t i f i c  inforf ia t ion ,  
c o n t r o l  commands, and s o  f o r t h .  

Space research  is  assuminga more and more Jornplex nature .  Under t h e s e  cond i t ions  
the  development of coopera t ion  between s c i e n t i s t s  and s p e c i a l i s t s  of d i f f e r e n t  
c o u n t r i e s  i s  becoming u rgen t .  We a l r eady  have e f f e c t i v e  examples of coopera t ion  i n  
t h i s  sphere.  I n  accordance wi th  the  coopera t ion  program of t h e  n ine  s o c i a l i s t  
c o u n t r i e s ,  f o u r  s a t e l l i t e s  of t h e  IntercoSmoS s e r i e s  and t h e  geophysical  rocket  
Ver t ika l -1  have a l r eady  been launched, and coopera t ion  wi th  France and c e r t a i n  
o t h e r  c o u n t r i e s  i s  developing.  I n  p a r t i c u l a r ,  j o i n t  r e sea rch  is  being conducted 
i n t o  t h e  magnet ica l ly  l inked po in t s  of t h e  earth--Arkhangelsk Oblast and the  Kecgelen 
I s l a n d s  i n  t h e  Ind ian  Ocean--and t h e  opportunity has  a r i s e n  f o r  conducting experiments 
i n  l a s e r  d e t e c t i o n  of t h e  moon wi th  t h e  a i d  of t h e  French angle  r e f l e c t o r  which i s  
i n s t a l l e d  on t h e  Soviet  lunokhod and s o  f o r t h .  Agreement has  been reached on the  ..- 
development of coopera t ion  between the  USSR and t h e  United S t a t e s  i n  c e r t a i n  
d i r e c t i o n s  of space research .  

The decade of t h e  epoch of space f l i g h t s ,  i n  t h e  course  of which many s tep-by-s tep  
t a s k s  of conquering space have been solved and important  d i s c o v e r i e s  have been 
made, has  brought an enormous amount of exper imenta l  ma te r i a l .  Its a n a l y s i s  and 
t h e  f o r e c a s t i n g  of t h e  f u r t h e r  development of cosmonautics permit us t o  o u t l i n e  
s p e c i f i c  ways f o r  t h e  s tudy and development of space i n  t h e  i n t e r e s t s  of sc ience  
and of mankind 1 s progress.  


